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Subject: Diagnostic Program CU01C 

Sequence Number #051 
Replaces CU01B 

1. CU01C is applicable to all 1410/7010 machines with 

a minimum memory size of 40000 addresses. (Arithmetic 
errors will occur if EC&2534S0 is not yet installed.) 

2. This program is a reliability test for the proper operation of all CPU 
instructions. It uses random data and random addresses. It also 
checks (where applicable) for the proper interrupt of all the various 
types of CPU instructions if overlap and priority are present. 

3. Revision to CU01B to create CU01C. 

(a) Program modified to prevent the interrupt check routine from 
operating if overlap is not available. 

(b) Program modified so that PASS typeouts accumulate total number 
of passes and successful passes up to 100,000 instead of being 
reset at the end of each lOOOpasses. 



Enclosures: 



Pages 

Card Deck for CARD ONLY SYSTEM (as punched by UP51) 
8 cards - card loadsr (1-7) and 1 core clear 
559 cards no. 001 - 553 data cards 
1 card execute card 



Distribution: 



X 1410 With 40K memory or larger 
X 7010 
Other 
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CU01 c 

RELIABILITY TEST OF THE 7010 CPU AND ANY 1410 CPU 
WITH A MEMORY SIZE OF AT LEAST 40000 ADDRESSES 
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2.01 .00 TEST DESCRIP TION 

2. 01.00.1 MODIFICATIONS 

See Release Sheet 
2.01 .00.2 Description 



This program is designed to completely test and prove 
the reliability of the central processing unit of the 7010 
computer and of any 1410 computer with a memory size 
of 40K or larger. 

This program is written in a sequential routine format. 
See section 2. .01 .06. 1 for an overal flow diagram of 
the program and section 2. 01 • 06. 2 for a flow diagram 
of a typical routine. 

Routine zero is a basic test of a few basic instructions. 
An error in this routine should always result in an error 
halt with no programmed typeouts. Routine one sets 
up initial conditions for cycling the program. These 
two routines operate on the first pass only. 

Routines 2 through 45 generate six constants that nor- 
mally vary on each succeeding pass of the program. 
These constants are as follows: 

Constants A A and BB Signed numeric numbers 

from 1 to 10 characters 
long. 

Constants CC and DD Alphanumeric constants 

from 1 to 10 characters 
long. CC and DD are de- 
rived from AA and BB 
respectively by adding 
zones and eliminating any 
"8 bit" special characters, 
As a result CC and DD will 
be the same length, and be 
the numeric equal, of AA 
• v and BB respectively. 
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Constant EE 



Constant FF 



A five digit address derived 
from constant AA. EE will 
always be at least 150 higher 
than the last address of the 
program and at least 23 lower 
than the last address of your 
memory. 

A five digit address derived 
from constant BB. FF will 
always be at least 50 higher 
than the last address of this 
program and at least 350 
lower than the last address 
of your memory. It will 
also be at least 100 addresses 
away from address EE. 

These six constants are used by routines 46 and up, to 
check each and every CPU instruction for proper oper- 
ation. 

If overlap and priority alert modes are available on your system, 

the program will also check for the proper interruption 

of all types of CPU instructions. To accomplish this, 

it types one character at the end of every 50 successful 

program passes and checks to see that the interrupt 

does not occur during a non- inter ruptable instruction, 

and that it does occur at the proper time of the in- 

terruptible instruction being checked. It also checks 

to ensure that BA1 and BXPA instructions will not 

be interrupted and that they will turn off the interrupt 

request. The character typed is the op code of the 

instruction that is currently being checked for proper 

interrupt, except in the cases of BA 1 and BXPA. It 

is then an R or Y respectively, indicating the instruction 

being checked should not be interrupted at all, and the 

interrupt request should be turned off. 

These Interrupts will occur at a different address in 

memory on each successive check. 
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When CU01 runs in the RELIABILITY MODE from your 
System Diagnostic Tape, it will make only 100 passes. 
Interrupts will be checked every 5 passes of the program. 
This quick pass represents a compromise between thorough- 
ness and speed. 

The program will normally make 1000 passes before 
returning to the load routine. If TAD3 is set to request 
repeating of the program, the constants will vary in- 
definitely, and never actually "repeat" themselves as 
TAD3 might seem to indicate. 

2.01.00.3 Equipment Required 

CPU, CONSOLE PRINTER, Memory Of At Least 40K. 

2.01.00.4 Card Deck 

7 Cards Load Program 

1 Card Core Clear Card 

Cards numbered 001-559 Program 
Card numbered 006 contains all TADS 
Card numbered 001 is STANDARD SYSTEM 
CONTROL CARD 
1 Card Execute Card (Branch to 2000) 

2.01.00. 5 Machine E.C. Level 

253480 

2.01.00.6 Pass Length 

1410 4 1/2 minutes 

1410 ACC 3 3/4 minutes 
7010 1 1/2 minutes 



These times represent the approximate times required to run 
1000 passes. 1000 passes should provide a satisfactory reliabi- 
lity check of the CPU. 
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2.01.01 LOADING PROCEDURES 

2.01.01.1 FROM CARDS 

1. Ready CUOl deck in the card reader. 

2. (a) If reader is on a 7010 E channel: 

Depress the CARD LOAD SWITCH 
(b) Otherwise: 

Display and alter memory location 00000 to: 

V V V 

RL%11C0011$. For E channel reader 

v v v 

XLU 1100011$. For F channel reader 

Set to RUN, COMPUTER RESET, START 

2.01.01.2 FROM TAPE (This procedure will load the current 
diagnostic tape control program. Refer to the tape 
control writeup for methods of selecting CUOl.) 

1. Ready your diagnostic tape on tape drive 0. 

2. (a) If your diagnostic tape is on a 7010 E channel: 

Depress the TAPE LOAD SWITCH 
(b) Otherwise: 

Display and alter memory location 00000 to: 
v v v 

RL%B000011$. For E channel tape 

V V v 

XLnB000011$. For F channel tape 

v v v 

3L ?B000011$. For G channel tape 

V v v 

1L ! B000011$. For H channel tape 

Set to RUN, COMPUTER RESET, START 
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2.01 .02.0 OPERATING PROCEDURES 
Load Program 

Program will normally type its identity, run for 1000 
passes, type success or failure indications and return 
to the load routine. 

Normal program operations may be altered at any time 
by using the "Program Alter Routine" to set one or 
several of the following TAD locations to "1". 

TAD ADDRESS IF NOT 1 (NORMAL) IF SET TO ONE 



0 


01000 


Normal typeouts 


Bypass all typeouts for scoping 


1 


01001 


No loops 


Loop on present routine 


2 


01002 


No halts 


Halt on error 


3 


01003 


1000 passes only 


Cycle program indefinitely 


4 


01004 


No error loops 


On error, program will set 








TAD1 to cause looping of 








error, routine. 


5 


01005 


No extra typeouts 


On error, program will print 








pass number, contents of 








applicable index registers, 








and the six constants now 








being used. 


6 


01006 


Normal constants 


Program will request the 



operator to enter his own 
six constants. Program 
will then clear. TAD6 and 
set TAD 7 to a one. (Caution: 
constants CC and DD must 
be the same length as AA 
and BB respectively. Con- 
stants EE and FF must be 
5 digit addresses within 
the same limits used by the 
program. See section 
2. XX. 00.2.) 



CU01 



Page 008 

TAD ADDRESS IF NOT 1 (NORMAL) IF SET TO ONE 

7 01007 Normal constants Prop am will maintain 

its present six constants 
and bypass routines 2-45. 

8 01008 Check interrupt Program will bypass the 

interrupt check. 

2.01.03.0 OPERATING HINTS AND COMMENTS 

This program was designed to be a rigorous test of the 
entire Central Processing Unit. Due to the varying con- 
stants used, no two program passes are the same. There- 
fore, the longer the test is run, the more complete is 
the check of the CPU. 

This program is meant to be used for two purposes: 

1. To test the reliability of the Central Processing Unit. 

2. As an aid in isolating intermittent CPU failures that 
the current "Error Detection" program cannot find. 

The following paragraphs may be of assistance in the dia- 
gnoses of failures: 

1. Intermittent CPU failures - where cycling this program 
in an attempt to isolate intermittent failures, setting 
TADS 2, 3,4 and 5 should provide the most information 
when the error occurs. If a malfunction causes the 
machine to stop on an alarm condition, placing the 
check control switch to RESTART may provide more 
information by allowing a typeout. 

2. Loss of Program Control - If a CPU malfunction causes 
the program to lose control so that no logical error 
indications can be provided, try reloading and cycling 
the program with TADS 0 and 2 set. If the failure is 
solid enough that variable constants are not needed to 
induce an error, also set TAD 7. The setting of these 
TADS will cause only the essential portions of the test 
to run, thereby decreasing the chances of loss of con- 
trol. 
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3> Erroneous Error Indications - Generally speaking, 
the first error indication to occur in the program 
should provide the most accurate information. How- 
ever, when more than one routine provides error 
indications and these indications conflict with each 
other, discretion should be used in deciding which 
routine should be used to diagnose the error. The 
comments about TADS made in the last paragraph 
may apply here also. 

4. Appendix I - This appendix contains a list of the 

constants used on the first 150 passes. Constants 
EE and FF, are listed for a 100K memory. If your 
memory is smaller, many of the EE and FF constants 
will be smaller than those listed. 

2.01.04.0 PROGRAM STOPS AND RESTARTS 

2.01.04.1 Program Stops 

All programmed stops are error halts. When a halt 
oTcurrs, refer to the IAR stop address in the program 
listing. Directly following the halt in the listing will 
be a statement indicating the reason for the halt. 

2.01.04.2 Program Restarts 

00001 The program may be restarted from location 
one at any time. The result of restarting at 
00001 is the same as if the program were 
reloaded, as far as program operation is 
concerned. 

00008 Starting at location eight will cause the console 
printer to type: Present pass number, ap- 
plicable index register contents, and the six 
constants as now contained in memory. 

FIRST ADDRESS You may start at the first address 
OF ANY ROUTINE of any routine at any time providing 

all previous routines have been cycled 
at least once. (Caution: If any routines 
are skipped in this manner, or cycled 
more than once in any one pass in this 
manner, Routine 142 will indicate a 
sequence error.) 
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2.01.05.0 TYPEOUTS 
2.01.05. 1 Non Error Typeouts: 
CU01C 

Program identity- typed when program is loaded 
and whenever program is restarted from location 
00001. 

XXXXX PASSES, XXXXX OK 

Typeout indicating the completion 
of the number of passes specified by XX' s. 
Number of passes represented by YY's 
indicate how many of these passes were 
completed without error. Count is 
reset to zero at 100,000 passes. 

Single character typeout. (i.e., R A) 

At the end of every 50 successful passes, the in- 
terrupt check routine operates (unless bypassed 
by TAD8). In order to cause an interrupt, the 
program types out the single character op code 
of the instruction being checked for proper in- 
terrupt. 

Pass number, index register and constant typeout. 

You may request, by starting at address 00008, 
the typeing of the present pass number, present 
applicable index register contents, and present 
constants in memory. For typeout format, see 
"Extra error data" typeout in section 2.01.05.2 

2.01.05.2 Error Typeouts 

XXXXX PASSES, YYYYY OK 

o This typeout is typed at the end of every 1000 

passes. XXXXX indicates total number of passes 
completed. YYYYY indicates how many of these 
passes were completed without error. 
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*RT XXX, ADDR YYYYY, ERR 

This typeout will normally occur whenever an error 
is encountered. "XXX" will be the number of the 
routine that found the error. "YYYYY" will be the 
address of the error halt within the routine. (Directly 
following this error halt address in the listing will 
be a brief paragraph indicating the reason for the 
error indication.) 

PASS ZZZZZ 

X1-IH1I, X2-IIHI, X5-IIHI, X6-IIIII, X7-IIIII, X8-IIIII, X9-HHI, X-IIIII 
AA-KKK, BB-KKKK, CC-KKK, DD-KKKK, EE-KKKKK, FF-KKKKK 
Extra error data typeout will be typed in addition to 
the normal error typeout if TAD 5 is a "1". ZZZZ 
will be the number of the present pass (this pass 
number is reset every \00 f 000 passes) The Kill's will 
be the contents of the specified index registers. 
The K's will be the actual specified constants. The 
lengths of AA, BB, CC and DD are variable, but 
EE and FF will always be 5 digits. 



2.01.06.1 OVERALL FLOW DIAGRAJvi 
02000Start 



inter 
Constants* 



Rout. Ctr 
to 46 




Generate 
Constants 



46-102 
All 



BWZ 
i 



106-107 
MCS 



108 

sw 
cw 



109 
NOP 



110 

Index Reg 
Selection j 



111-112 
Chaining 



113-116 

ZA, BAV 
ZS.BZ.S 



125-137 

Table 
Look- up 
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142-145 



Chnl Store 
Restore | 




148 

Sequence 
Check 



Housekeep 




To 
Load 
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TYPICAL PROGRAM ROUTINE 
(Varies from routine to routine) 
Enter Routine 



Step 

Routine 

Counter 



Next Routine 



CU01 
Page 013 

CLOSED ERROR SUBROUTINE 
(Common to all routines ) 




Yes 



Yes 



Type Error 
Routine No. 
and Address 




Type Extra 
Error Data 



Is 



No 



TAD4 J> 

1 

T Yes 


Set TAD1 




i 






Set Error 
Indicator 









No 
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Constants generated by and used by CU01 on the first 150 passes of the program. 
Constants EE and FF are listed for a 100K machine. EE and FF will vary on 
machines with smaller memories,. 
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;" 
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t0 ! 0tATFJ*. 
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2748U 


2718] v 
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4M 
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1' 
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~l C *> w 7i 

/ P »- 'f 






0d36 


r ii 2 5 28B 


^> ^ t^*- 


ii i Y IP r c 
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5M 
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IP 
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FTTA2 3 
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PASS CONSTANT AA CONSTANT BB • CONSTANT CC CONSTANT DO ADR EE ADR FF 



> us »* «.» »* •# «» 



p w •# «# «»«# 



2051 


4912M 


000537S97B 


D9JBU 


*?05T789XS 
!AV[ 39X09 


0052 


0224G 


015:39701 


! 2KD7 


0053 


513>/j 


3388195! 


VATA1 


C3QK/I50 


0054 


5361H 


372121C 


EL0/H 


3PB1KAT 


0055 


04 8R 


70044F 


?U-HR 


X ! 0I".D6 


0056 


58G0C 


0360R 


NHW?X 


tCV.'!9 


0057 


63590 


437F 


63ERF 


NLXF 


0058 


2220C 


671 


KK203 


0GR 


0059 


579R 


6'M 


-NXRR 


FU 


0060 
0061 


0800B 




!H0!K 


A 


330J 


002596501Q 


LY ! A 
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0062 
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41229500P 
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006 3 


• C ft H J 
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rj 

K 
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3 
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P/L 
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5! 
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5? 
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G 
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P 
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70 
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7W 
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0C 
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03 
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0083 


7R 
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G9 
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0084 


8B 
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HB 
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0085 


6J 
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0J 
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0086 


ec 
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%T 
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0M 
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?D 
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4G 
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D7 
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5J 


>D 


NJ 


\U 


9H 


A 


9Q 


A 


R 
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I 
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C 
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P 
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0093 


0 
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